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(54) Rugged scanning subsystem for data reading 


(57) A scanning system and method of data reading 
in which the scanning system is provided with a more 
rugged scanning mechanism which is "psu-ked" or other- 
wise locked in position, moved to a protected mechani- 
cally position, or into a secured condition thereby 


protecting more delicate scanning components, such as 
flexures, from damage due to external mechanical 
shock. 
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Description 
Background 

[0001] The field of the present invention-relates to s 
optical systems for data reading and particularly to a 
scanning system having improved resistance to shock 
and vibration. 

[0002] Typically a data reading device such as a bar 
code scanner illuminates a bar code and senses light io 
reflected from the code to detect the bars and spaces of 
the code synitx)ls and thereby derive the encoded data. 
In a common system, an optical beam of light, such as 
a laser beam produced by a laser diode is scanned over 
a scan angle so as to scan the laser spot across the. is 
item being read. A variety of mechanical scanning .• 
mechanisms are known as desaibed in for example 
U.S. Patent Nos. 5.475,206 and 5,629.510 or U.S. 
Application Ser. No. 08/934.487, each of these disclo- 
sures hereby incorporated by reference, such scanning so 
mechanisms comprising a rotating polygon mirror, dith- 
ering or oscillating mirror, scanning light source or lasen 
diode, rotating/oscillating prisms, holographic elements 
and others devices. Essentially all these scanners 
include a supporting structure which allows for move- ss 
ment of the mechanical scanning mechanism. 
[0003] Current mechanical scanning mechanisms are 
relatively sensitive to shock Handheld scanners are 
particularly subjected to shock and have been equipped , 
with shock protection such as by containing the scan- . 30 
ning mechanism within a scan module and mounting 
the scan nriodule within a housing via shock mounts as • . 
described in U.S. Patent No Patent No. 5,475,206. 
incorporated by reference. Nonetheless because of this 
sensitivity to shock and the use of these devices in 35 
hand-held applications, these scanners and scan 
engines are often damaged before they would have 
worn out for other reasons. 

Summary of the Invention 40 

[0004] The present Invention Is directed to a scan 
module and scanning assemblies therefore including a 
mechanism for providing a more rugged scanning 
mechanism which is "parked" or othenwise locked in 45 
position, moved to a protected mechanically position, or 
into a secured condition thereby protecting the more 
delicate scanning components, such as flexures, fiom 
damage due to external mechanical shock. 

so 

Brief Description of the Drawinos : 
[0005] 

Fig. 1 is a side view of a handheld scanner as may ss 
be utilized by the present invention; 
Rg. 2 is a diagrammatic side view of an example 
scan module; 



Rg. 3 illustrates a scanning mechanism employing 
a parking scheme according to a first preferred 
emtxxliment of the present Invention; 
Rgs. 4-5 illustrate a scanning mechanism employ- 
ing a-, parking scheme according to a second 
embodiment of the present invention; 
Figs. 6-7 illustrate a scanning mechanism employ- 
ing a parking scheme according to a third embodi- 
ment of the present invention; 
Rgs. 8-9 illustrate a scanning mechanism employ- 
ing a parking scheme according to a fourth embod- 
iment of the present invention ; 
Rgs. 10-11 Illustrate a scanning mechanism 
employing a parking scheme-according to a fifth 
emlxKliment of the present-invention; 
Rgs. 12-13 illustrate a scanning mechanism, 
employing a parking scheme according to a sixth 
embodiment of the present invention; . , 

Rgs. 14-16 illustrate scanning mechanisms.. , 
employing a parking schemes according to seventh 
and eighth embodiment of the present invention. 

Detailed Description of Preferred Embodiments 

[0006] Prefened embodiments will now be described 
with reference to tiie drawings. For clarity of description, 
any element numeral in one figure will represent the 
same element if used in any other figure. 
[0007] Rgs. 1-2 illustrate an example of a bar code 
reader 10 configured as a handheld gun-shaped device 
constructed of a lightweight plastic housing having a 
head portion 12 and pistol-grip type handle portion 14. 
The head portion 12 contains a removable scan module 
which contains a light source, a detector, the optics and 
signal processing circuitry. The scanner 10 may be 
attached to a host 5 via a cable 20. connected or incor- . " 
porated into a portable data terminal, or may be cord-, 
less, powered by an internal battery, communicating 
with the host via wireless linker storing data in memory 
for periodic download. Such as when integrated in a 
portable data terminal. A light-transmissive window 18 
in the front end of the scan head portion 12 permits out- 
going light beam 55 to exit and the Incoming reflected 
light to enter. Jhe user aims the reader 1 0 at a bar code 
symbol and actuates a trigger 16 on the handle portion- 
1 4 to activate the Jight source and scanning mechanism 
to scan the beam across the symbol. 
[0008] The scan assembly 50 may include one or 
more scan mechanisms, for example as shown in Fig. 2, 
a dithering mirror assembly 56 and a rotating polygon 
mirror assembly 54. A parking assembly for locking the 
scanning mechanism in place for shock protection, may 
be provided on. one or both of tiie^scan mechanism 54, 
56. The scan assembly module 50 is positioned within 
the scan head 12 and may be mounted to sides of tiie 
scan head 12 by shock mounts as described in U.S. 
Patent No. 5,475,206 to provide furtiier shock protec- 
tion. The scan assembly 50 typically may Include a light 
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source, such as a laser diode 52 producing a light beam 
55 which is scanned by one or more mirror assemblies 
54, 56 and then exits the window 18. The components 
may be mounted to a suitable' chassis and contained ■ 
within an enclosure the sides of which may be part of - 5 
the chassis or integrated into printed circuit boards 60.- 
62. 66. Individual printed circuit boards or chassis ele- 
ments 60, 62, 64, 66 may be provided with additional, 
shock mounting features. 

[0009] Though the following examples are illustrated 10 
as applied to locking -mechanisms on dithering mirror 
assemblies, such mechanism may be applied to locking 
down other mechanical scan mechanisms. For exam^ 
pie, the scan mechanism may comprise rotating poly- 
gon mirror, dithering • or oscillating • ■ miffor, • is 
pivoting/oscillating light source or laser diode, rotat- 
ing/oscillating prisms, holographic elements and others 
devices - essentially any supporting structure which 
allows for movement of a mechanical scanning mecha- ' 
nism.' ' ' J- . ■ ■ ■ . ' • . £0 
[001 0] Fig. 3 Illustrates a first embodiment comprising 
a dithering minvr assembly 80. The assembly 80 
includes a mirrdr 82 mounted to an' arm' 84, the mirror - - .' 
82 supported to pivot about pivot point 83. The mirror 
assennbiy 80 is driven by a magn^d clriviB on one or £S*' 
both sides of the mrror 82: tn afirst «(anripte:^p^rm^-' 
nent magnets 86. bA are distk>sed'on 6pposite sides of 
the mirror 82 which are driventy rhagriet coils $0\ 92 ks ^ - 
controlled fiy controller 94: In a nbrmaJ rest state' when^ ' ' ^ 
the triggei' 16 is not depressed) one or both of the Coils -ao" 
90, 92 'are energized to draw the mirrciir i82 into a shock i - ' 
protective locked position adjacent one or bothr coils 90. - 
92. Alternately, the entire mirror assembly may trans-' 
late, for example having arm 84 slide by arf amoiirit '-i-h- 
into a slot within a holder 95 thereby securing the scan 35 
mechanism. 

[001 1] The magnets 86, 88 and coils 90. 92 may com- 
prise the drive mechanism for ditheririg (as well as pro- 
viding the parking function) or dither drive may be 
separate such as a drive magnet and statbr assembly at' 40 ■ 
element 95 which drives a rotor element mounted on 
the end of' arm 84. The locking function may also 
employ one or more' stops. For example, in normal dith- 
ering operation, the driven magnet 88 would not contact 
the drive magnet 92, but during locking, the drive mag- 45 
net may be controlled to pull the magnet 88 into contact 
to secure the scan mechanism in place against the drive 
magnet 92 itself. Alternately, one or more separate 
stops may be employed. For example, during locking, ■ 
the drive magnet 92 may be controlled t6 pull the mag- so 
net 88 into contact with the stop 81 to secure the scan 
mechanism In place against the stop 81 . 
[001 2] ' " Figs. 4-5 illustrate a parking assembly 1 00 
according to a second embodiment in which the dither- ' 
ing mirror 102 includes magnets 106. 108 on opposite 55 
ends. The coils 1 10, "(12 are mounted on arms 111,113 
disposed within solenoid motor 1 1 4. 1 1 6. The solenoids 
1 1 4, 1 16 drive the arms 1111113 (and thus the magnet 
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coils 110, 112) toward and/or away from the magnets 
106. 108 on the min-or 102. In normal operation as 
shown in Figure 4. the arms 1 1 1 . 11 3 are retracted pro- 
viding a clearance or gap — g- between the magnets 
106. 108 on mirror 102 and the coils 110, 112. When 
signaled by controller 118, the solenoid extends the 
arnns 1 11, 113 thereby axlally translating the coils 1 10. 
112 to a position adjacent the magnets 106. 108 as 
illustrated in Fig. 5. Upon energizing the coils 1 10, 112. 
the magnets.106. 108 are secured to the coils thereby 
locking the min-or 102 in place providing the desired 
shock protection. 

[0013] The solenoids 114, 116 may include springs 
115, n7 which bias the arms 111, 113 in a normally 
extended position (Fig. 5). Thus the mirror 102 . is nor- 
mally in the locked condition when power is not supplied 
to the solenoids 114. 116. Alternately, the solenoids 
114. 116 may be two-position devices (without the 
springs 111,113) when actuated switch from one posi- 
tion to the other and heM in positbn by inertia and/or 
friction. The magnets 110. 112 may comprise electro- 
magnet-coils or may be permanent magnets which do 
not require power fherefbre enabling locking of. the 
dither'mirror 102 even when power to the system is off. 
Afternately. the magnets 110, 1 12 may be a hybrid mag- 
net such that when current is applied the magnetic field 
is off or neutralized thereby releasing locking power and 
when no power is applied to the magnets 1 10. 1 12 the 
magnet field of the magnets 110» 112 li^ on therefore 
enabling locking of the dither minor 102 When power to 
the sy;Stem is off . ' . 

[0014] During operation, the system may be operated 
in many different configurations a'rxi operation 
schemes.>ln one configuration, the min-br 102 may be 
normally locked when the scanner is not In operation, 
such as when the trigger is not actuated. Alternately, a 
timeout function may be applied, the locking mechanism 
delaying actuation for a given time delay once the trig- 
ger is released. 

[0015] The locking system is particularly useful for 
scanners which are handheld ard may be more likely 
subjected 'to external shock -caused by dropping or 
inrpact. When applied to a coni)ination handheldAixed 
scanner having both harKiheld and fixed modes of oper- 
ation, for exanfiple U.S. application Ser. No. 08/792,829 
herein incorporated by reference, the locking. scheme 
may be activated depending upon the mode of opera- 
tion. The system may be controlled to activate locking of 
the scan mechanism in response to release of the trig- 
ger 16 when in a first handheld mode of operation and 
operate differently when operating in the fixed mode. \r\ 
the fixed mode, the locking system may be deactivated 
altogether or alternately work on a timeout, locking 
down when the scanning motor powers down in a power 
saving mode.^- 

[0016] In another scheme, the system may be pro- 
vided with a sensor 70 (see Fig. 2) which senses some 
condition of the scanner such as undue acceleration. 
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high velocity or vibration. Such a system is particularly 
desirable for a handheld scanner. A preferred sensor 
construction may comprise an acceleration sensor com- 
prising an accelerometer chip mounted to the. printed 
circuit board 62 or alternately an accelerometer con- 5 > 
structed In a semiconductor manufacturing process 
such that it may be integrally formed with the printed cir- 
cuit board. The controller 118 may be formed or 
included with electronics on the board. Operatively, the > 
system senses an acceleration experienced by the scan w 
module, determines whether the acceleration sensed 
exceeds a threshold magnitude and if so locks the mir- 
ror. 

[0017] In normal or simplified operation, the locking 
mechanism may simply be applied when the trigger 16 . ts 
is not actuated. This single control scheme may not 
accommodate every operation requirement. The typical 
occurrences at which it is desirable that the locking 
mechanism be activated are (1) impact upon dropping . 
of the scanner or (2) Impact into solid object. The sec- so 
end condition is particularly troublesome because the., 
trigger may be actuated so the system could be sub- 
jected to extrieme shock without the locking mechanism 
in place. The acceleration sensor rnay be optimized to , ^ 
sense specific accelerations on the basis of direction 2s 
(the sensor may detect accelerations in either 2-D or 3- 
D depending upon its configuration), amplitude, or fre- 
quency. This optimization may permit the sensor to dis- 
tinguish between regular motions encountered by the 
scanner during aiming by the user as opposed to more 30 
extreme accelerations encountered when dropped or 
bumped into an object for example. It may be desirable 
that the sensing system and locking mechanisms oper- . 
ate quickly enough to react to even sudden impacts. 
[0018] Figa 6-7 illustrate a parking assembly 130 3s 
according to a third embodiment in which the dithering 
min-or 132 includes magnets 144, 146 on opposite 
ends. Dither drive coils 140. 142 are mounted in a fixed 
position adjacent the magnets 144, 146. Application of 
cun-ent to the coils 140, 142 drives the magnets 144, 40 
146 thereby oscillating the mirror 132 at a desired fre- 
quency. The mirror assennbly 132 may be mounted to a. 
flexure element 134 such as a metai or plastic spring 
which supports the mirror assembly 132 in a cantllev- 
ered fashion allowing the mirror 132 to pivot thereby 45 
providing the scanning motion. In this embodiment the 
flexure 134 is perpendicular to the mirror 132, but the 
locking mechanism may be applied to other dither mirror 
configurations such as for example the V-spring config- 
uration in U.S. Patent No. 5,629,510. 50 
[0019] The mirror assembly 132 includes extensions 
136. 138. Locking of the mirror assembly 132 is accom- 
plished by a pair of solenoid devices 150, 160 posi- 
tioned on opposite sides of the minror 132. The 
solenoids 150, 160 includes an extending arm 152. 162 55 
which extends toward or away from the mi n'or 1 32 upon 
actuation of the solenoid. The springs 154, 164 may be 
included to bias the arnns 1 52, 1 62 in the retracted posi- : 



tion (as shown in Fig. 6). Blocks 156, 166 are disposed 
on the ends of the shafts 152. 162 for contacting the 
arms 136, 138. 

[0020] At a given condition controller 1 70 signals the 
solenoids 150, 160 to drive the blocks 156, 166 against 
the mirror assembly 132 (into position as in Fig. 7) tock- 
Ing it in place to protect it from shock. The contact sur- 
faces 158, 168 of the blocks are cun/ed to 
accommodate the pivoting action of the arms 136. 138 
at the outer ends of the mirror assembly 132 enabling 
locking the min-or assembly 1 32 at any pivoting position. 
By applying equal pressure and contact stroke at each 
end, the locking mechanism should merely hold the mir- 
ror assembly in place without applying any torque to the 
assembly .132 when moving to the locking position of 
Fig. 7. Further, the mirror assembly 132 may be imme- . 
diateiy locked, even in a pivoted position as shown in 
the figure, without having to be pivoted to a rest position. . 
[0021] Figs. -8-9 illustrate a parking assembly 180 
according to a fourth embodiment in which the scan 
assembly 1 82 is driven by a suitat)le drive (not shown) 
oscillating the scan assembly 182 . at a desired fre- 
quency about axis 181. 

[00221 The scan assembly 1 82 includes a laser diode 
183, a mirror 184, . and extensions 184a, 184b on oppor 
site sides of the mirror 184. Locking of .the scan assem- . 
bly 182 js accomplished by a pair of solenoid devices 

185. 195 positioned on opposite sides of the mirror 184. . . 
Each solenoid 185, 195. includes an extending shaft 

186. 196 Which extends toward or. away from the min*or 
184 upon actuation of the solenoid. Springs 187, 197: 
may be included to bias the shafts 186. 196, in the 
retracted position (as shown in Fig. 8). Blocks 188, 198 
are disposed on the ends of the shafts 186, 196 for con- . 
tacting the extensions 184a. 184b on the scan assembly 
182. The ends of the blocks 188, 198 comprise an, 
enclosure 189, 199, the vertical surface of which may 
be curved to accommodate the pivoting positions of the 
assembly 1 82. VVhen moved into locked position as in 
Fig. 9, the extensions 184a, 184b may be lightly con- 
tacted or nearly contacted with a small clearance. Upon 
being subjected to. external shock, the scan assemt^ 
182 is restrained by the enclosures 189, 199 which 
combine to prevent overflexlng of the flexure element or 
other component 

[0023] Figs. 10-11 illustrate a parking assembly 200 
according to a fifth embodiment in which the dithering 
mirror 202 is driven by a suitable drive (not shown) oscil- 
lating the mirror 202 at a desired frequency about axis 
201 . Unlike the previous embodiments which locked the 
mirror assembly ante ends of the mirror, the parking 
assembly 200 secures the mirror assembly toward a 
center of the min-or 202 which may preferable be at the 
pivot axis 201 . 

[0024] The mirror assembly 202 includes extensions 
204, 206. Locking of the minror assenribly 202 is accom- 
plished by a pair of solenoid devices 210, 220 posi- 
tioned on opposite sides of the minror 202. Each 
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solenoid 210, 220 includes an extending siiaft 212, 222 
extends toward or away from the mirror 202 upon actu- 
ation of the solenoid. Springs 214, 224 may be included 
to bias the shafts 212. 222 In the retracted position (as * 
shown in Fig. 1 0). Blocks 21 6, 226 are disposed on the s 
ends of the shafts 212, 222 for contacting the exten- 
sions 204, 206 on the mirror assembly 202. The ends of 
the blocks 216, 226 may oorrprise an enclosure 217, - 
227 to further encompass the pins 204. 206. When 
moved Into locked posiuon as in Fig. 11, the pins 204, • io 
206 may be lightly contacted or nearly contacted with a 
small clearance. Thus upon being subjected to external 
shock, the muror assembly 202 is restrained by the 
enclosures 2 1 7. 227 which combine to prevent overt lex- 
ing of the flexure element or other conponent. - /s 

[0025] The parking system may be designed to pro-* ^ 
vide some shock protection even in the event the lock- - 
ing mechanism has not actuated to the locking position.* ' > ^ 
For exaniple in' the parking system 200 of Figs. 10-11,' * 
the dearanc'e bf the endoeures 21 7, 227 to the respec- mo- 
tive pins 204, 204 may be'desighed to be sufficiently 
small 80 as to provide iome over-flexure protection - • 
even when not actuated (Fig. 1 0) and provide a full con- - 
tact locking when actuated to the position as in Rg. 1 f. - • 
[0026] Rgs. 12-13 illustrate a parking assembly 240 25 
according to a sixth embodirYient iri Which the dithering^ 
minror 242 Is driven by a suitable drive (hot shown) oscil- 
lating the mirror 242 at a desired frequency about axis 

241. As In the system 200 of Figs. 10-11. the parking = 
assembly 240 more centrally secures the min'or assem- . 3d 
Wy. closer to the pivot axis 241 of the mirror assembly 

242. Magnets 244. 246 are rtiounted on the top and bot- 
tom of the minor assembly 242. Electromagnets 248, 
250 are positioned adjacent each magnet 244, 246. As 
illustrated In Fig. 12. electrdmagnet 250 is positioned 35 
with a tight clearance (gap -^-) to the moving magnet 
246. When activated by controller 243, the magnet 250 
attracts the moving magnet 246 thereby locking the mir- ' • 
ror assembly 242 between the magnets 248, 250. 

[0027] The clearance gap — g- may be maintained 40 
even when the' magnets 248. 250 are actuated, or suffi- 
cient flexure may be provided to the system to eliminate 
the gap and permit the electromagnets 248, 250 to con- 
tact the magnets 244, 246. Such contact may further 
secure the min'or assembly 242 via the resulting friction 45 
contact. Flexure may be provided by mounting the mag- 
nets 248, 250 on mounting arms 258, 260 which pro- 
vide the desired amount of flexure yet provide for 
suffident strength for securing the mirror assembly 
when locking. so 
[0028] Rgs. 14-15 illustrate a parking assembly 300 
according to a seventh embodiment in which the dither- 
ing mirror 302 is driven by a flexure-based magnetic 
drive mechanism for osdilating the minor 302 at a 
desired frequency about a fixed pivot 301 . ss 
[0029] The flexure 302 is mounted at its fixed end to a 
fixed pivot 306 which in turn is mounted to a base or 
chassis 305. The minor 302- is mounted on the dithering 



or free end of the flexure 304. A permanent magnet 310 
is mounted on the free end of the flexure 304 on a side 
thereof opposite to the mirror 302. A electromagnetic 
drive coll 312 is mounted on the base 305 adjacent the 
magnet 310. At rest the flexure 304 will pull the magnet 
and mirror assembly 3027310 to a balance position 
roughly parallel to the base 305. When activated, the 
electromagnetic coll 312 will act on the magnet 310 flex- 
ing the flexure'304 thereby osdilating the mirror 302. A 
shock absorber or damper 314 is mounted to the base 
305 to prevent the flexure 304 from pulling back too fast 
when power is turned off to the device. 
[0030] Locking of the min'or assembly 302 Is accom- 
plished by a locking device 320 disposed adjacent the 
free end of the ftexure 304. A fixed block 332 is rigidly 
attached to the base 305. A spring 330 is attached io a 
shaft 326 which in turn passes through an eledromag- 
netic coll 328 and is attached to a capture unit 322. A 
driven magnet 324 is attached to one end of the capture 
unit 322 adjacent the coll 328. The capture unit 322 may 
simply comprise a slot 323 designed to hold the flexure 
304 In place when the dithering device 300 is at rest. 
When the pcwer is off (and the coil 328 is not energized) • 
the spring 330 will be biased in the extended conditions 
(as in Fig. 15) pushing the shaft 326 and capturer unit 
322 over the edge of the flexure 304 securing inhibiting 
the flexure 304 from overflexing during shock. 
[0031] When power is applied to the unit, the 
sequence of power on will first apply the current to the 
coil 328 creating the magnetic field that pulls on the 
magnet 324 thereby pulling the capture unit away from 
the flexure 304 as shown in Fig. 14. Next step in the 
sequence is energizing the dither motor coil 312 to pro- 
duce oscillating magnetic f ields which alternate to push 
or pull the magnet 310 thereby flexing the flexure to 
cause the mirror 302 to osdllate to allow for scanning of 
a light beam reflect from the mirror 302. 
[0032] The system 300 may be incorporated into a 
scan module and othenwise installed in a hand held 
scanner as in Fig. 1. When the scanner is dropped, the 
trigger 16 on the scanner is necessarily released and 
the flexure would, because of spring pull without power 
to the device, move the flexure 304 quicWy back down 
against the damper or shock absorber 314. The more 
slowly moving spring 330 (designed to respond less 
quickly than the flexure) would move the capture unit 
322 to capture the end of the flexure 304 thereby pro- 
tecting it from damage due to shock on impact. 
[0033] The system controller which controls the park- 
ing mechanism in any of the above embodiments may 
be incorporated into a microprocessor on board the 
scanner printed circuit fcward or may comprise a CMOS 
or other specialized chip 72 on the printed circuit board ■ 
64 (see Fig. 2). - 

[0034] It is preferred that the locking mechanism be 
held in place and operate under little or no power. The 
system 350 of Fig. 16, is similar to the system 300 of 
Figs. 14-15 and like elements are designated by the 
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same numerals. The main difference is that the system 
350 does not have a spring for returning the shaft 326a 
to the locking position. In this embodiment, the shaft 
326a is actively driven between the locking position (see 
Fig. 15 for example) and the unlocked position (see Fig. 
16). When the trigger 16 is pulled to engage scanning, 
the controller 372 proceeds as follows: (i) energizing 
coil 328 to drive the magnet 324 and capture unit 322 to 
the unlocked position (Fig. 16) releasing the flexure 304 
and (2) once released, energizing the dither drive coil 
312 to drive the flexure device. The shaft 326a and cap- 
ture unit 322 remain in place due to inertia and/or fric- 
tion (wNch may of course be implemented .in the 
previous embodiments) in either the locked or unlocked 
position. After scanning once the trigger 16 is released, 
the controller 372 proceeds to a shutdown/parking 
sequence by (1) discontinuing energizing of coil 312 
thereby stopping dithering of the min-or 302; (2) energiz- 
ing the coil 328 to repel the magnet 324 to move the 
capture unit 322 to the locking position. Advanta- 
geously, this system 350 does not require power to 
maintain the capture unit in the locked position. Further 
by actively driving the capture unit to the locked posi- 
tion, the locking may be controlled to operate at greater. ■ 
speed. 

[0035] Since the system 350 requires power to drive 
the locking mechanism into place, power will need be 
supplied after trigger release It is expected that the 
scanner unit will have operational power for at least the 
amount of time it takes after the trigger is released to 
move the locking mechanism into place, in the event 
that the power required is not available from the scanner 
or accompanying data terminal unit power supply, a bat* 
tery or capacitor 360 may be provided which is trickte 
charged and used to provide the power for the coil 328 
for driving the device to the locking position (as well as 
power for driving the device to the unlocked position). 
[0036] Depending upon power requirements, the mir- 
ror drives themselves may provide the power to drive 
the locking mechanism to the locked position. When in 
motion the dithering flexure 304 and/or the drive motor 
53 for the rotating polygon 54 (see Fig. 1) may have suf- 
ficient stored mechanical energy By providing the motor 
with back-EMF control circuitry, when the scanner drive 
motor is de-energized, this stored energy may be con- 
verted into electrical power, referred to as "back-EMF". 
This back-EMF electrical power from the motor may 
provide sufficient power to energize the coil 328 and 
drive the capture unit 322 to the locking position even 
when there Is no other power in the system. The back- 
EMF circuitry may be a separate controller or integrated 
with controller 372. 

[0037] Thus while embodiments and applications of 
the present invention have been shown and described, 
it would be apparent to one skilled in the art* that other 
modifications are possible without departing from the 
inventive concepts herein. The. invention, therefore, is 
not to be restrtoted except in the spirit of the dalms that 



follow, 
aalms 

5 1. A method of preventing danfiage to a scanning 
mechanism of a scan module, comprising the steps 
of 

generating an optical beam and directing the 
10 optical beam along an outgoing path; 

scanning the optical beam over a scan angle 

with a moving scan mechanism; 

upon actuation of a switch, activating the scan 

mechanism; 

IS upon release of the switch, deactivating the 

scan mechanism and locking the scan mecha- 
nism in place. 

2. A method according to Claim 1 wherein the scan 
so module Is positioned in a handheld bar code scan- 
ner and the switch comprises a trigger manually 
actuableby auser. 

3. A method according to Claim 1 further comprising : . 

2S *■ • 

sensing an acceleration, experienced by the 
scan module: ^ - 

determining that the acceleration sensed 
exceeds a threshold magnitude; . 
30'r locking the scan mechanism in. place In 

response to determining that the acceleration 
sensed exceeds the.threshold magnitude. 

4. A method according to Claim 1 wherein the step of 
35 locking the scan mechanism comprises . 

moving the scan mechanism into a protected 
location. . 

40 5. A method according to Claim 1 wherein the step of 
locking the scan mechanism comprises . 

moving a locking element into contact with the 
scan mechanism. 

45 

6. A method according to Claim 1 wherein the scan 
mechanism comprises a dithering scan element 
supported by a flexure and which oscillates about a 
pivot axis. 

so 

7. A method according to Claim 6 wherein step of 
locking the scan mechanism comprises moving 
locking elements in a direction perpendicular to the 
pivot axis Into contact with opposite ends of the 

55 dithering scan element. 

8. A method according^to Claim 6 wherein step of 
locking the scan mechanism comprises moving 
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locking elements in a direction along the pivot axis 
into contact with opposite sides of the dithering 
scan element. 

9. A method according to Claim 6 wherein step of 5 
locking the scan mechanism comprises moving 
locking elements in a direction along the pivot axis 
into contact with opposite sides of the dithering 
scan element. 

10 

10. A method according to Claim 6 wherein step of 
locking the scan mechanism comprises 

positioning at least one permanent magnet on 
the scan mechanism; - is 

positioning a fixed- electromagnet proximate 
each permanent magnet: 
activating the electromagnet to attract the per- 
manent magnet thereby locking the scan , 
mechanism: > . . .. 20 

11. A method according to Oaim 6 wherein the dither- 
ing scan element is driven by a magnetic drive and 
wherein the step of locking the scan mechanism 
comprises operating the same magnetic drive to 2S 
move the dithering scan element into a secured 
position. 

' V . ... 

12. A method of preventing damage, to a scaaassenv 

biy of a scan module comprising the steps of : ' 30 

providing a movrrig scan component supported 
by a flexure for scanning an optical beam over 
a scan angle toward an object to be scanned; 
oscillating the scan component about an axis 3S 
during reading; and 

resisting overf lexing the flexure when the scan 
module is subjected to shock forces, by ■ 

sensing a predetermined operative condi- •■ 40. 
tion experienced by the scan module, 
stabilizing the scan component to a fixed 
- element when the predetermined opera- 
tive condition is sensed. 

45 

1 3. A method according to Claim 1 2 wherein the step of 
stabilizing the scan component comprises moving 
the scan component Into a protected location. 

14. A method according to Claim 1 2 wherein the step of so 
stabilizing the scan component comprises moving a • 
locking element into contact with the scan compo- 
nent. 

15. A method according to Claim 12 wherein the scan- 55 
component is oscillated upon actuation of a switch 
and wherein the predetermined operative condition 
comprises release of the switch. 



1 6. A method according to Claim 1 2 wherein the step of 
sensing a predetermined operative condition com- 
prises sensing an acceleration expeiienced by the 
scan module and determining that the acceleration 
sensed exceeds a threshold magnitude. 

17. A scanning module for reading objects, said mod- 
ule comprising: 

an oscillatable scanning component for direct- 
ing a light-beam toward the object being read; 
• a flexure having a fixed, end operatively. con- 
nected to the base, and a movable end opera- 
tlvely connected to the scanning component; 
drive means for flexing the spring and oscillat- 
ing the scanning component about an axis dur- 
ing readingi^and • 
means for. resisting overf lexing .the flexure 
when the module is subjected to shock forces, 
including means for securing the oscillatable 
' ' scanning component to a fixed element. 

18w A scanning. module according to Claim. 17, wherein 
the scanning component includes a mirror- assem- 
bly. 

19. A scanning module according to Claim 1 7. wherein 
the scanning component includes a light source. 

2a A,scanning module according to Cjaim 17. wherein 
the flexure comprises a spring, and wherein the 
spring lies in a plane generallyperpendicular to the 
mirror in an unflexed condition of the spring. 

21. A method of operation of a handheld data reader, 
comprising the steps of 

generating an optical beam; 

pivoting a mechanical scan element to scan the 

' optical beam over a scan angle; 
activating the pivoting of the scan element In 

' response to actuation of a trigger; and 
in response to release of the trigger, deactivat- 
ing the pivoting of the span element and locking 
the scan element In place to a fixed element for 
preventing damage to scan element compo- 
nents when the data reader is subjected to 
shock forces. , 

22. A scanning system for data reading comprising: 

a light source generating a reading beam; 

a scanning component for directing, a light 
. beam toward, an object being read; 
: drive means for driving the scanning about an 
. axis during reading; 

a locking element for .securing the scanning 

component, 
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